Abstract: Subjective judgments of the annoyance of simulated sonic booms and other non-impulsive sounds were made in a low-frequency test facility that permitted accurate reproduction of the very low frequency content of sonic booms. It was found that the relative rates of growth of annoyance of sonic booms and non-impulsive sounds varied considerably when booms were accompanied by seconda~emissions (indoor rattl ing sounds), and when comparisons were made against non-impulsive sounds containing appreciable low-frequency energy.~T RODUCTION Recent analyses of the U.S. Committee on Hearing, Bioacoustics, and Biomechanics of the National Academy of Sciences (CHABA) of community response to high energy impulsive sounds indicate that either of two dosage-response relationships may predict their annoyance, depending on the circumstances of noise exposure. The two prediction methods make conflicting assumptions about the rate of growth of annoyance with sound level. CHABA was unable to be more definitive about selection of a single method for predicting the annoyance of high energy impulses, such as sonic booms, in large part for lack of sufficient sociaI survey information, and also because relatively few laboratory studies have been conducted under conditions rigorous enough to support useful inferences. The present study was conducted to replicate and extend the findings of prior studies about the differential rates of growth of annoyance of impulsive and non-impulsive sounds.~T HOD Twenty-nine subjects judged the relative annoyance of five variable level signals and twenty-nine impulsive and nonimpuIsive fixed level signals in an adaptive paired comparison study. All signals were presented for judgment as heard indoors in the presence of controlled background noise, in a facility capable of accurately reproduchg the very low frequency content of sonic booms. The variable signal ensemble included two simulated sonic booms presented without rattle, an aircraft flyover, and octave bands of noise with center frequencies of 63 Hz and 1 W.
Recent analyses of the U.S. Committee on Hearing, Bioacoustics, and Biomechanics of the National Academy of Sciences (CHABA) of community response to high energy impulsive sounds indicate that either of two dosage-response relationships may predict their annoyance, depending on the circumstances of noise exposure. The two prediction methods make conflicting assumptions about the rate of growth of annoyance with sound level. CHABA was unable to be more definitive about selection of a single method for predicting the annoyance of high energy impulses, such as sonic booms, in large part for lack of sufficient sociaI survey information, and also because relatively few laboratory studies have been conducted under conditions rigorous enough to support useful inferences. The present study was conducted to replicate and extend the findings of prior studies about the differential rates of growth of annoyance of impulsive and non-impulsive sounds.~T HOD Twenty-nine subjects judged the relative annoyance of five variable level signals and twenty-nine impulsive and nonimpuIsive fixed level signals in an adaptive paired comparison study. All signals were presented for judgment as heard indoors in the presence of controlled background noise, in a facility capable of accurately reproduchg the very low frequency content of sonic booms. The variable signal ensemble included two simulated sonic booms presented without rattle, an aircraft flyover, and octave bands of noise with center frequencies of 63 Hz and 1 W.
The fixed signal ensembIe included an aircraft flyover and two simulated sonic booms, presented with and without accompanying rattle, at seven sound levels. Table 1 shows mean ASEL values (in dB) of the aircraft flyover, 63 Hz, and 1 kHz octave bands of noise when adjusted to equal annoyance with sonic booms presented at 7 fixed CSEL values (in @). The slopes (reciprocals of growth rates) of linear regressions of these points of subjective equality of annoyance on A-and C-weighted SELS ranged from. 54 to 1.0. The relative rate of growth of annoyance was roughly 2:1 when sonic booms without rattle were compared to the aircraft flyover. In other words, a 2 @ increase in the level of the aircraft flyover was judged to be as annoying as a 1 dD increase in the level of the sonic boom presented without rattle. However, the relative rate of growth of annoyance was only 1.3:1 when sonic booms with rattle were compared to the aircraft flyover. DISCUSSION me relative rate of growth of annoyance when sonic booms without rattle were compared with the 1 kHz octave band of noise was slightly greater than 2:1, while the relative rate of growth of annoyance was 1.25:1 when sonic booms with rattle were compared to the 1 kHz octave band of noise. The relative rate of growth of annoyance was 1.25:1 when sonic booms without rattle were compared to the 63 Hz octave band of noise. The relative rate of growth of annoyance was 1:1 when sonic booms accompanied by rattle were compared to the 63 Hz octave band of noise.
RESULTS
Expresskg annoyance growth rates in terms of Zwicker's loudness level -a noise metric that appears to more adequately account for the annoyance of high-level, low-frequency noise than the A-or C-weighting networksreduces the variability in these relationships, as seen in Figure 1 . This suggests that differences in relative rates of growth of impulsive and non-impulsive sounds areas plausibly attributed to their relative low-frequency content, as to 
